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Abstract: For further improving the oil content of an alternative oil crop species Camelina sativa
(L.) Crantz,we cloned the Arabidopsis ovule organ-specific promoter (pINO) and the Arabi-
dopsis cytochrome P450 KLUH gene (KLU). Next, the plant expression vector pCAMBIA2301
was digested and fused KLU with pINO to construct the plant express vector pPCAMBIA 2301-pl-
NO-KLU,which was introduced into Camelina sativa (L.) Crantz with Agrobacterium-mediated
floral dip transformation. The results showed that through using the Agrobacterium pellet to
transform Camelina sativa (L.) Crantz, which was resuspended by the same volume of infiltra-
tion medium (1/2MS,5% sucrose,200 pL/L Silwet 1-77) when Agrobacterium culture was cul
tured to ODgy, =0. 8, positive rate of screening transgenic seeds by Kan (50 mg/L) was 15%. Fur-
ther PCR analysis confirmed that KLU gene had been incorporated into the genome of parts of re-
sistant plant,and the transformation efficiency was 1. 8%3.

Key words: Camelina sativa (L.) Crantz; KLU; Agrobacterium time faciens; floral dip

[ Camelina sativa (L.) Crantz] Biichsenschiitz-Nothdurft (ethyl
(Cruciferae) (Camelina) , methanesulfonate , EMS) ,
50 % [4]
o ) , pBIN19-GUS
. s GUS ,
, GUS ,
2] ’
o , , Lu ¥ (Vacuum
:2013-04-17
: (2011ZX005-004) ; (2009jc01)
(1986-), s s : . E-mail: pretiger@163. com

* : 1967-), . s . . E-mail: zjbshz@126. com



26

42

infiltration) , pGDP-FAH12 N DNA .DNA Marker
, 1% ; TIANGEN ;
o 1.2
1.2.1 DNA DNA
. Anastasiou ¥ CTAB [,
1.2.2 pCAMBIA2301-pINO-KLU
s TAIR (The
, Arabidopsis Information Resource) INO
P450 KLUH (KLU ), (AT1G23420. 1) KLU
KLU s KLU (Atlgl3710. 1), ,
) ) C D,
» Nikolai KLU DNA s KLU for
, s KLU Xba [ KLU rev BstE [l PCR ,
) , 1. 8 Kb )
3 s s , , pGM-T pGM-KLU
o R Xba | BstE ] 37 C
KLU pCAMBIA2301  pGM-KLU .
, pINO=* , T4 DNA 16 C )
KLU DH5a, s PCR
floral dip  ( )Ll ) ., Xbal/BstEIl
) pCAMBIA2301-KLU,
, DNA R pINO for EcoR
o I  pINO rev Xbal PCR , 2.3 kb
1 - . ’
pGM-T pGM-pINO o
1.1 EcoR T Xba | 37 C pCAM-
(Arabidopsis BIA2301-KLLU  pGM-pINO s , T4
thaliana 1..) . DNA 16 °C y DHb5a,
(Escherichia coli) DHb5a. . PCR ., EcoRT/
(Agrobacterium time faciens) GV3101 Xba | pCAM-
pCAMBIA2301 s Tag DNA BIA2301-pINO-KLU, pCAM-
. Fermentas ; T4- BIA2301-pINO-KLU GV3101
DNA Ligase,pGM-T easy vector, ,—70 C .
1 PCR
/ (53" " b /
pINO pINO for EcoR [ ATAGAATTCGCTTCATTTGGTTCTACGTC 56.5 2 286
pINO rev Xba [ TAATCTAGAAGAGAGTGTGTGTGTACGAT
KLU KLU for Xba TGCTCTAGACACTCTCTCTCTCCTGCCATAAC 61.5 1783
KLU rev BstE[l TGCGGTGACCCCTAACTTCCTTCCCAGCCATAA
1.2.3 1.2.4 Kan( )
( =4:2:1) ,5 / . T0% 30 s,
(9 em )s . 16~ 2 3% (100 mL
20 °C, 60%0 4 000 Ix, 20 pL - -20) 10 min,
16h  /8h . 3~5 10/



10 KLU 27
(0,15,30.,50 mg/L.) Kan MS , 1.2.4 TO
0.7% ) ) 4 (25 , Kan o
/). 4 °C 2~3d, ,4 d TO . 10d
(221 C, 16 h /8 h N 4 000 1x ( )
,10d Kan ( ) s Kan
. TO .
1.2.5 floral dip 1.2.7 PCR DNA
5 cm, KLU for Xba] KLU rev BstE [l
. . PCR . 0.8% ;
) 2d .
—70 °C pCAMBIA2301-pINO-KLU 2
GV3l1o01, 50 mg/L. Kan.25 2.1 pCAMBIA2301-pINO-KLU
mg/ L (Gen) 100 mg/L (Rif) GV3101 PCR
YEB ,28 °C 36 h, pCAMBIA2301-pINO-KLU EcoR T
10 mL YEB Xba | 2.3 kb pINO C D,
,28 C , 180 r/min o Xba 1 BstEIl 1L 8kb KLU (
1 mL 100 mL 2), , KLU for Xba [
YEB ,28 C ,180 r/min KLU rev BstE [ PCR , 1. 8 kb
ODx0 Q 15.Q 35.Q 80,1 20,1 80,5 000 « 3, pCAMBIA2301-pINO-
r/min 15 min, , KLU GV310l
BG% »200 pL/L Silwet 1-77) bp
, o000
1d. 4500
. TO . 3000 kb
Kan TO |(3(3::
’ (12 St
TO ( )s o0
floral dip
1. DNA Marker; 2. (EcoR T /Xba 1)
' ' 1 pCAMBIA2301-pINO-KLU
. .pH (EcoR 1 /Xbal )
1/2MS, Silwet
1-77, pCAMBIA2301-pINO-KLLU bp 1 2
GV3101 ODyo '
5 000 r/min 15 min R

(A. 1/2MS.5% +200 puL/L Silwet I~
77,pH=05. 7; B. ddH,0.,5% . 200 pl/L Silwet
1-77.,pH=5. 7;C. 1/2MS.5% +200 pL/L Silwet

[-77;D. 1/2 MS, 200 pL/L Silwet 1-77, pH=75 7;

E 1/2 MS.5% .pH=5 7)
R Kan TO
To o
1.2.6 TO Kan Kan

15000
10000
7500 B
5000
2500
2000 1.8 kb
1000
750

500

250
100

1. DNA Marker; 2. (Xba 1 /BstE 1D

2 pCAMBIA2301-pINO-KLU
(Xba 1 /BstET )



42

28
b 2.2 Kan
2 , Kan y Kan
’ ) 50 H]g/L
4500 Kan « D, s
3000
2000 1.8 kb 50 mg/L Kan TO .
1200
$00 2 Kan
500 Kon
200 /(mg/L) / / / /%
: 0 80 0 80 0
1. DNA Marker; 2. 3 3—7. PCR 15 88 56 32 64
3 pCAMBIA2301-pINO-KLU 30 88 76 12 86
GV3101 PCR 50 84 84 0 100
A. MS; B. MS+15 mg/L Kan; C. MS+30 mg/L Kan; D. MS+50 mg/L Kan
4 Kan
2.3 floral dip 3 ODjg0 a8 ,
2.3.1 3 . 2.3.2 5 ,1/2MS.5%
(ODgpy >  0.15~1.80 ,TO .200 pl/L Silwet I-77 ,pH 5.7
3 (A) ; 1/2MS
(ODgoo ) /% (B) .
0.15 5 ;spH ;
0.35 10
0. 80 13 @™, ’
1. 20 1 3% Silwet 1-77(E) ,
1.80 4 , 59 . ,
. ODyy0 Silwet 1-77 floral dip
Q 8 . 13y° ODGOO b o
a8 s

© 1994-2014 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



10 KLU 29

16 { 2.4 TO Kan
14
.12 TO s 50
B 10 mg/L Kan MS . 10 d
* 8
=
5 6 ’ ’
& i . l C 6), , floral dip
A i " 1 0
v A B C D E 1500, 707 To
B AR FRA Kan 600 , 107
5
A. MS; B. MS+50 mg/L Kan
6 Kan TO
2.5 PCR a- s
Kan ,
DNA, PCR , 13 PCR s
( 7) , [13-16] 3 ,
, [4]
, 707 TO Kan s , GUS
, Kan PCR . ,
13 s GUS s
floral dip 1. 8%, o )
floral dip
3 . AN (floral
dip)t*- (floral spray)t®
1. DNA marker; 2. 5 ; h ’
3. 5 4.6.7.9.11. o
7 PCR . , .
3 7 ’
R 19] floral dip
s 24 o
. s ’ L20]

N N \ s . floral



30

42

spray 33 3

Lu

Kan s

[5]
floral dip N ,

b o

, Silwet 1-77

floral dip o ,

’ VZV
R Silwet 1-77

b b

T-DNA s

Kan

TO

(1]

(2]

(3]

(4]

(5]

] Silwet 1777 .
[22]

o N

Silwet 1-77 s
, Silwet 1-77

[23]

b o

y Kan o
Kan

Kan , TO

; Kan TO s

,  Kan
Lu [

Knorzer K H. Evolution and spread of gold of pleasure
(Camelina sativa S. 1..)[J]. Ber Dtsch Bot Ges,1978,91:
187-195.

Hubbard A. Camelina sativa — a pleasurable experience or
another false hope[J]. Lipid Technology ,1998,7:81-83.
Biichsenschiitz-Nothdurft A, Schuster A, Friedt W. Breeding
for modified fatty acid composition via experimental muta-
genesis in Camelina sativa (L.) Crtz. [J]. Industrial Crops
and Products,1998.7(2-3) :291-295.

[D]. : ,2002.

Lu Chao-fu,Kang Jinrling. Generation of transgenic plants of

a potential oilseed crop Camelina sativa by Agrobacterium-

(6]

L7]

(8]

(9]

(10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

mediated transformation[ J]. Plant Cell Rep. 2008, 27 273-
278.
Anastasiou E,Kenz S, Gerstung M, et al. Control of plant or-
gan size by KLUH/CYP78A5-dependent intercellular signa-
ling[ J . Dev Cell,2007,13.843-856.
Nikolai M, Adamski, Elena Anastasiou, et al. Local maternal
control of seed size by KLUH/CYP78A5-dependent growth
signaling[J . PNAS,2009,106 :20115-20120.
Robert J, Louren M, Charles S, et al. SUPERMAN attenu-
ates positive INNER NO OUTER autoregulation to main-
tain polar development of Arabidopsis ovule outer integu-
ments| ] |. Development, 2002,129:4281-4289.
Robert J, Meister, Luis A,et al. Definition and interactions of
a positive regulatory element of the Arabidopsis INNER
NO OUTER promoter[ J]. The Plant Journal,2004,37 . 426~
438.

Steven ] ,Clough, Andrew F. Floral dip: A simplified method

for Agrobacterium-mediated transformation of Arabidopsis

thaliana[]]. The Plant Journal,1998,16 (6):735-743.

. . GhfTLI
(Il

(5):535-539.

s ’ s

(7l

,2012,30

,2012,27¢( ) : 46~
50.
Bonjean A, Gofic F L. False flax — Camelina sativa (1..)
Crantz. : An opportunity for European agriculture and in-
dustry[J]. OCL,1999,6(1) :28-33.
Budin J T, Breene W M. Some compositional properties of
camelina (Camelina sativa L. Crantz.) seeds and oils[J].
Journal of the American Oil Chemists” Society, 1995, 72:
309-315.
0. ,2012,41(12) :52-55.
Aurere B,Robin H H, Adrian O. Camelina oil as a fuel for
diesel transport engines[J]. Industrial Crops and Products,
2003,17:191-197.
Bechtold N, Ellis J, Pelletier G. In planta Agrobacterrium-
mediated gene transfer by infiltration of adult Arabidopsis
thaliana plants[J]. Compt Rend Acad Sci Paris,1993,316:
1194-1199.
Chung Ming Hsan, Chen Ming Kung, Pan Shu Mei. Floral
Spray transformation can efficiently generate Arabidopsis
transgenic plants[ J . Transgenic Research,2000,9(6):471-
476.
GhGAI3a DELLA
.
,2012,30(5) :540-544.
s s s DELLA

0l : ,
2011,29(4) :397-400.
floral-dip

0l ,2006,28(3) : 362-367.
s . s inplant
,2004,30(1) :1-5.

’ ’

0l

[J7. ,2005,20 (2):12-15.



